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(71) Wa, Irac Gorforation, a 'Cor- 
poratloci Organized and existing undor the 
bws of the State of Ddaware, United Staies 
o£ America* of 10 Mayuire Road> Lexiog- 
loa. ' Mas^tghusetts, United States oC 
America, do hereby dedaie the invtuUon, 
for which we pray that a paiOLt may be 
i;roiited to us. and tbe method by whii:^ ft is 
to be jperfonned, to be pardeulaily dc»* 
crlbed In and by the following fttatemeut: 

This invcniloa itSaXAA to phnographte 
prbting plates, and, more «pecifically, to 
phoK^phic planogmphic printhig plates 
produced by thennographic pioce«sea. 

A plano^aphie printing plate is provided 
comprialfts a photoconductor ^hrch bc^ 
comes jQvotsibly activated ^poa exposure 
to aciivating radCailon and a heat-^ivkdtive 
comoosiaoR which foraw a oleophilic-hydro* 
pnihc image pattcm upon sdeedre imago- 
wise application of fieat This print^ 
place is exposed imasewlse^ to produce a 
latent imagc^ then contacted with image- 
EormlniS materiak to oonvett the latent im* 
to an irreversible imago, and then uni« 
formly exposed to heat producing octivat- 
ins fttdtttUoa which causes sdecthre hcacbig 
in tlio iimge axBa$, thereby producmg an 
oleophllic-hydfophnic imflgo ictBrn- This 
QieophxliC''hydrophmc toase^ring print- 
l/ig plate may then be used with polar sol- 
vcDt-basBd hik or a greasy or oU-base ink as 
a printing tnajtei*, 

Li[I)ographie platen which m^y be ren- 
dered both Int-reccptKc and visibly distinct 
at image areas, thus pofEnlttiug proofread- 
Ina and proper positioniiw of the Ilth<«ia. 
phic master prior to InSung are known to 
tlie nrL Thesft Hthogmphic or offset plates 
e^mpnsc a heat«sensldve compcMldon cora- 
pnsing a continuous hydrophiUc coUoid 
phase and a duperse phase comprialag a 
\Yatef. repellent, uik-tecepilve matenal wHeh 
B released to the surface of the coating un- 
der thjLiftfluenco of pressure or heat Hicse 



I^ates abo Comprise matBtials ^fWch will 
proouei A Vi$ible Imge upcm enpoiure to 
activating ndladon, FOx azan^e» nii- 
ants stK£ as ferric stearate and mettodgal- 
late are incoipontcd In the hydropUUc ^t- 
ing OT the methylgaJlate may be contained 
on tbe tmnsCer sheet Intenwtioa cf the 
two reaetantt during haatlog mults Ai f6i^ 
maupn of a ooloarBd reacUon product pro- 
vinding an mmtediate visible readout 

The phmogtftphic piintutg plate cf dus 
mvcndon My be rendezed ink^eceptive and 
visibly dmincL The visibly distinct ImaiEe 
containing plate produced according to^ 
invention u one/havtos big^ xescdntlon and 
shaip images with litde Or no ba^^onnd 
fog. Furthermore the pimtins plate is one 
m vji<* the cootivt nwybS ^Sried. one 
wh^ Iiaa ««ddK)n'' capability, one which 
need not be piodaoed in the dark and wt 

S^?.^ ^ acthradng tadiadon audi a» 
visible bjflkt, and ntaay other advaatam 
which wC be apparent W the fXSS 
^^^^ 'n»5anagc?iphic panting p£to 
of thhmv^^ comprtsw a jAotoSidue- 
torwhidi becomes reversibly aShmtad upon 
«poflUre to activattog Tadl^on and a S 
sensrtiw coai^don which forms an ^o^ 
jfluHC;hydroj?hihc mage jpatcem upoa fielec- 
uvc rniagewise appUSStfca of h^t T^e 
hcat-Bcnsidvc composition of this hivcntioa 
compnws a mater&l which wffl produce an 
o^«phlhc-hydroj>bilib hnage pattern ^ 
sdeeuve ^agewise aiylJcation of heat iSd 
IS prcfOTbly a hydrophilic eonttottous Dtaw 80 

piracies. The p&aogfaphfc prindng Drooefis 
of this hivention comprises ^poaffilro^ 
wise the above^esciil>ed plan<SapSclr^ 
mg pl^ to^ produce a latent image tfaein. 65 
This latait image bearing placTSyth^ 
contajcind with image^iriihig miterial to 
thereby tem aci irreversible image whidt be- 
comes prrfcrentially heated what the piiitt- 
lug plate is exposed Co a unifonn exposure 90 
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of heat-prcxlucuig actlvatZqg radatioa euch leased lo the surface of ihe COftt^ from the 
09 infrared radiaiIcQ or «aid latent image pdlyphAac system In the hMC*imaged areas, 
bearing plate may optionaJly be stored in %n Preferably the contJBuous pbase Qompm$ 
environment fr^ d activating radiailon to a water-permeaUe hydrophilxti fiiQ-farming 
5 awii funhcr procc^E ac^rcd Fin- colloid. The disperie phase preferably com- 70 
ally, the prfnlinj piaie containJa* the irre- prises a lindy^divided hifl* molecular waghl 
vcxslble image Is cxpcsed to svch Iicat-pro- oleppfaUic polymer. Prcftfmbly this oleo- 
dudllfi aclivating rAOiAtlcn. thereby cqu&Ijis phllie polyrhor k fat (he form of Utoc i»r- 
sekdive heating in the image areas and ticles wljich form a frdjsHe* watcr-receptive 

10 tber^ produciDg a plano^phic printing and srea5>' ink-repelieni fihn when deposh 75 
master havixig an oleophille-hyarophitie im- ted a.s a dried ihin layer of latex and ivhich 
age pattern. This planoarapbic printtog is rendered water repellent and greasy ink 
rfate ^kh contains the hydrophiuc-olco* receptive on being heated to the lempsraturc 
phOlc Imace pattern moy be fnjoed with between 35*C and 235*C- 

J5 diher a h^iophDic prJnUng inic or nn oleo- Specific examples of a hcat-«cnsitlve com- 80 
phillc printing ink. oependin^ upon the type position suhable for this invention and cem* 
of print desired. A fiydtophilic ink j$ one prl&Ing a hydrophillc conUnuoiis phase and 

such as disdosed in Bel^a Patent Spjcl** an oleophilic disperse |>hase is that disclosed 
ficaiion C76.898. Such an ink contains a in BeJs'an Patent Spccificalion 6Sd7l3. 

20 polar soSvent base such as water and con- The hvdtophilvc materials useful In the 85 
tains coloring as. for example, black pig- heat-sensitive composition of this invention 

metit. An olcophzljc ink is an ink based include, for example. Fp'i'v&jyl alcohol 
upon an oily or ^rcaqy base and also olhylcelluloBe; caiboxymeihylccliulose, case* 

tains colored mauer such as black pigment in* gelaiin. sodiuni alginate* water-soluble 

25 The source of heat producing elcc« \*^i:tahle gums such ns^ar gum* 9>0thetiC 90 
tromagnetic radintion for producing good p^vtners such as sodium or ammonium 
results with c^cposurc dmes bet^'een 10-* and polyacrylate. and many other water-^uble 
Iflr* seconds are gfts^lschiirge lumps emit- Ji>xfirophnic film-fonnmg colloids or col- 
ling e!ecfroma£netic mdiatfon having a wave loidal aggluilnants. , _ 

30 length between about OJ microns to 1 mi- These hydrophllic nmier&ds may be msolu- 95 

eron. A suitaUlfl source of Infrared ll^t bUlzod in order to improve their durabDity 

exposure is by means of a commerchl thcr> as n pbnogmphic plate sorfiBoe by methods 

mcarapbic copvina apparatus. known to die nit. For example^ gelatin 

The heat^ensi7ive composition is one my be hardened by iho addition of torm- 

35 whiuh forms an olcophnic-hydnTphnic Image aldirfivd*. polyvinyl alcohol is effectively 100 

pmtem upon selected imasewlss applicaifen insolubUized by dlmcihylolurea Jncoiporated 

of hcAL The hcai-scnsTtK-o oomposhion with the coating formulation, and sodium 

comprises a multiphase system comprising a alginate or sodimn poiyacrj^aie may be 

hish mdtlng omtinuous phase and a low effectively Ueaied with d solution of zinc 

40 meltL^ disperse phase. Bv selectively ap- chloride applied over the dried cootiiig. 105 
plyinir beat to the heat-5cnsiti\-e laver so that Hydn>plulic fillers useful for incorporatbu 

the disperse phase melts and the nigh m^lt- in the hyorophflic materials are day, calcium 

ln0 continuous phase does not mdt. an im*^ cnrbimate. sIlicB. infusorial eanh, chalk, 

agd pattern corrspondlog to tlie disperse teirium sulfate or satin white. 

45 phase will be fanned on th« surface of the Oleophilic materials useful in the h^t^ llO 

continuous phase. Therefore a hydrophilio s^n.^tive composition of this inveotioa in^ 

continuous phase y^lX^l an oJeophlljo disperse elude synihcuc polymers sudi as polyethy* 

plia.<(e piXMluc^ an oleophilic inifisc pattern lenc, poll's tyrcne, polymethylm^hacrj^ate. 

correspcndlntr to those areas wiikh have polyvinyl chfi.*^rjde, jx^lyacrylonitriie and 

50 been halted lo a tempemture bCLWeen the polWN-vin>1 carba^lc). These oleophilic 115 

melting point of the filspejse phase and the nyorofAobie polymen are preferably used in 

continuous phase On the other hand, when the form of iaiexes, When the disperse 

the heat sensitive composition comprbtes an phase of a heat-senntzve composition com' 

crieophllk: continuous phase and a hvdro* prises kitex particles, these are geneiaDy sor- 

55 phDIc disperse phase* a hydipphilic image rounds by wctung or dispersing agents. I2Q 

pattern is produced in thw areas whidi are It i$ believed that the wetting or dispersiDg 

selectively heat-imaged to a tempenitiTre he- agent pro\^de« a heat-sensitive composhion 

tweea the zndtiog poim of the dhpotsc viiich is espeeliilly suitable for allowlag the 

phase and tlie continuous phase. A pre- image-forming materials to property peF» 

60 feftfid heai-scnsitivfi composition comprises meate the surface of the jslasographlc print- 125 

a polyphase svsrem having a bydrophlUc ins pliite, ibereby providing excelicfit de- 

fitm-forming colloid as the eontinaovs phaae vdopnient of the latent images produced by 

and a disperse phase of oleophilic water- oxpoituro <^ the photoconductor layer* 

repellent particles whic^ forms an oleophRle Additiotral materials which may be suitable 

65 Image on a planographic surface when re* for the olcophiUc. hydrophobic phase of the 13o 
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heat-fiemltlve composition &re Uie oils or 
the waxes such as Die vegeuble; znincral, in* 
sect, petroleum, aoitnal and synth^c 
waxes. 

Tbc latio ctf the contlnuoifi pbose ot ths 
licat''6eas'itive coaiposldou to tho dispenc 
pluue C3f 9»id oomposhioa wiU v&ry accord" 
ing to the nature of the contbuous pJuise, 
the natgre of tbe disperse phuc. Uie nature 
of th9 ifkic being U5«d and luce £actois known 
U> the art In geuenU, however, the ratio 
of the dlsper^fl phase hi respect to the con- 
tinuous phise should pereferably be in ex- 
cess of 1:], and more preferably in excess 
of 3:2, 

The heat-sen«itrve cooiposidon may be 
used la a wpamte layer from the photo- 
ccndu^or layer oc it may bo in the foim 
of a znkture combining the phoioconductor 
and the heat-flcnsitive composition in one 
layer. Qa the other hand, the multiphase 
heai*9eimtive composition may also, in the 
alternative, be scpacatcad into separate laycrsi 
For example^ the faydiophlllc contuiuooj 
phase may form a sq^kar&te lay«r on top 
of an oZeo^rtxiUc layer. 

The heat-|tfodud[ng activalinj zadiatlon 
includes any type of radiation which upon 
exposure to a dark or visible sue&co «dU 
cause headny. For example* this would in- 
clude Jnfrarod radiation or any electromag- 
netic radiation in the visible spectnim. Tm 
intensity^ and duration of tfxe Int^nal or non- 
dliferential light exposure are such (Il&l the 
surface recording layer b struck by a l^t 
energy of ac least 0.01 WatLscc/cm". To 
reduce lateral conduction of heat within the 
recording material tl^^' non^^craitial ex^ 
posdro is preferably very sboct. The ex^ 
posure is preCertbly not more than 10"^ 
second in duration and even more prefer- 
ably less than 10^ second and the best re- 
sults are obtained between VjT^ %rii Idt^ 
seconds. Such brief exposures require high 
energy radiation sooices and preferably ones 
wherein the surface iccoitling byer is struck 
by Krfit energy of at least 0.1 WatLsec/cm*. 
lo obtain exposure times betvreen ](r^ and 
Hr* seconds. It is seneially dedrable to use 
50 hish ener^ jadlatlon fvoaives such as flash 
lamps. Gas diadiargc lampa which emit 
Ughi m tbe wave len-th range ftom about 
0.3^ to about 1^ m espedaDy desirable. 
The photoconductor or photocatalyst pre- 
55 fcrred ui this invention arc nietal containing 
pbotoconductors. A preferied poop of such 
phoio^nsitivc materials Uke uiotsanio 
materials such as compounds of a metal 
and a non-mctaliic dement of Croup VIA 
€Q of the periodic table such as oxidoi^ such 
as zinc oxide, titanium dioxide, zirconium 
dioxide, germanium dioxide, indium trioxide: 
metal sulfides such as cadmium sulfide CCdS). 
zmc sulfide (ZnS) and tin disulfide (SnS^); 
65 metal sdcoides such as cadmium sdenlde 
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(CdSe). Metal oxides are eapecisHy P» 
urrtd photocenductoji ol tUs snyup. 
Titanium dioxide fa a preferred motal oxide 
becaiise of its unexpectedly good results, 
^ptaniimi dioxide bavrng an average particle 70 
size less than about 250 miliimicrous and 
which has been traatcd in an oxidhdi^ atmo- 
SiJHf * temperature between about 
2l)0'*C and 9S0*C for from mbout 0^ hours 
to about M hours is especially pref errsi^ and 75 
more espaclAUy that titanium dioxida pro- 
duced by high lempecaiure mrolyds of 
titanium iialide. 

Also usehil in this invention as photo* 
conduaors are certain fluorescent mai«rlala. 80 
Such matenalfi Include; for cxamplsi com- 
pouQds such as silver aciivatsd zinc sulfide^ 
and zmc activaied oxide 

WbOa the exact machsmlsm by which the 
photocondoctoxv of this inventhan woik is 85 
not known, it is believed that exposure of 
pnococonductots or photocatolyats of this in- 
vention to activathig means caura an <lec» 
toons or dscttons to be cnnstoired from 
the valence band of the photoconductor or 90 
^Gcooatalyst to the conductance band of 
the same or at least to some similar ocdted 
stale wbffeby die eleciron is loosdy held, 
thereby changug the photooonductoi from 
an inaciivc form lo an active form. If the 9s 
acthre form of the photoconductor or pboto^ 
catalyst is in the presence of an oectron 
aocepiittg compound a transfer of dectrons 
will take place betwoem the photographic 
and the electron accepting compound, there- 100 
by reducing the dectron acc^tiag com- 
pound. Therefore a simple test whwh may 
be used to determine wnether or not ma- 
terials have a photoconductor or photo^ta- 
iyt^ effect b to tmx the material & quesUon i05 
with an aqueous $o1utlon of nitrate. 
Utile. If any, reaction should take tlace in 
the absttice of Ught. ITie rnkture b then 
subjected to li^t At the eeme time a con- 
trol sample of on aoucous eolutioc of silver 110 
mtrate alone f« subjected to light suoh as 
ultraviolet light. If the mixture darkens 
taster than the silver nitrate alone, that ma- 
lennl IS a phou>oonductor or photocatalyst 

Tt IS ewdOTt that the between the ll5 
valence and the conduct!!^ band of a com* 
POTM dctermkes the energy needed to make 
^transitjons. The more «ncrgy 
tieeacdi the higher the frequency to whiSh 
the Photoconductor will respond. It is known 120 
to Ac art that it is possible to reduce Oie 
^nd-gap for these compounds by adding a 
foreign compound as an activator ^Sch 
dther by wtqe of its atomic dimeoslor^ or 
by possessmg a particular decntmlc fo^ 125 
bidden zone structure ot throu^ die pres- 
ence of traps as donot levels in the fitter^ 
mediate zone between ttie valonce nnd the 
conductira band stresses the electronic con- 
figuration of the photoconductive compound, 130 
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thereby redii^bg its bmd-gap and ihufi In- 
creasing its at^ility to release dcctrcim to its 
conduction baod. Phosphors Qlnioct neecs- 
sariiy Imply the presence of such ttCiivaiiDg 
5 8uti3tanc«& ThQ «f7«a of such impurlii^s* 
may be siidi iti to confer photoconductivity 
upon ft compound \i*hlch intiinsfcally Is non- 
photoconduciJvc On the odicf hnnd, ex* 
cessivc jmpuriiy coAt^ni can inicrfcre with 

10 H coiupoUtid flcUns w a pholoconductcir, 
or above described* 

Th« r^ot/votiductors of this ln\*enLian may 
be senshiz^d to visible and other wave* 
Ifflgths of light by for^gn Jott doping, add!« 

15 taon of fluorescent materlAls, and/or by 
means of sensitizing dyes. BJeaehnhle dyc% 
useful for iitsisitiziag the photoconducrtortf 
of this invention indwde, for example, the 
cyaninc dyes, the dJcarbocyanlnc d^, the 

20 corbocj-sfline dyes, and the hcmicv-aftinc dv'cs. 
Additional dyes which are useful for s^nsnlx- 
ing ihe photosensitive medium of this in- 
venilon art the eyanine dvps de^rJbed on 
na^es 371 — 429 in -The Theory of Plioto- 

35 graphic Process'' bv C. E. Kenneth Mccs 
publMicd by McMillan Company in 1952. 
0\h^r useful dvw include rliose known to 
the art as triphcnylmethaDs dj'es siich as 
crystal violet and basic Fuclisin. dlphenyl; 

30 methane dvcs such as Auroamtoc O, aiMl 
Xonihcne dyes such as RIiodaminB B. ^ 

Irradiation <Kuireei( which are usrful m 
ihis invention for producing the initial Jaieni 
iina^ include any activating ctectromaijnciic 

35 radStion, Thus actinic I^hc X-raySp or 
gamma mvs arc dTecdve in excliing the 
photocondiicCor. Beams of elecCfx>r>:i And 
other lUwo particles may also be usisd In the 
place of the ordinary forms of clectrompff- 

40 neiic radiation for forming an image accord^ 
Ing to ths inveniion. These various activat- 
in; m^na are de^gnated by the tenn 
^^octlvating radiation". 
Tiie hasa sheet components of the printing 

45 ofiiie of this inv^tlon comprise any suitable 
bacl£:ne of suffidsnr strength and durablHiy 
to satiSactorily scrv^ as a rcorodtictlon carw 
ricr. The base sheets may bo in any form 
&uch Bs. sheets, ribbons and rolls. This sheet 

50 may b6 made of any suitable materials such 
as ^^-ood, nig content paper, pulp paper, 
plastic? such as. for example, pdyetnylene 
terephthoIate.rMylar) and ceilulose^cctate* 
doih, metal swh as alundnum, and glass. 

55 When the photoconductor compfises a 
separate layer from the hcat-sensliivc eom- 
poftlilon of this ittvenilon ti)en it may be 
desirable to use a binder agent to bind the 
photoconductor to the base sheet. In 

CO generaL these Uilders are translucent or 
tnuisparcnt so as not to interfere ^th ttans- 
mlssion ot Uiibt fberethroush. Preferred 
binder materials are onmnic materials such 
35 rtfins or gdatlxL Examples of suitable 

55 resinfl are butadlend-styrene copolymer, poly- 



(alk^ BczylBiGS) such as polyCmfltliyl metb- 
acrvlaie) polyamidcs. polyvinyl aceiaie. paly- 
vinyl alcohol and poiyvinylpyrroUdonc 

1 he pliotoconductor should be conditiooed 
for exposure by storage in tbe dark nom 70 
one to twenty^our Jiourv prior to use. beat« 
ing or other conditioning means knov/n lo 
U>e art. After condHIunjng» the photocon- 
ductor is not exposed to «<tli*ailng radiation 
prior lo its exposure to actixiting radiation 75 
for recording an imag? paitem. 

Tiie period of exposure to form tlie latexit 
Imago will depend upon the InicottLy of the 
llslii source, portlcaiar pliotoconductar, Ae 
typo and amount of catalyst, if any. and bice SO 
factors known to the art. In general, how- 
ever, the exposnrs may vary from about 
O^QtJl seconds to several minutes. 

fmage-foniTlng imterhls which are useful 
in this invention are those such as described 85 
in U.S, Patent 3.152.903. These hmige- 
formtng materials lachide preferably an 
oxidizing ageni and a reducing agent, Su«h 
Ir^KLge-fornunj; tnalenals ar« often referred 
to in the art as physical dev6)opeTT* Tha 90 
oxiilizing ageni U generally the ima^^form« 
jiig component of the Image-fbrmmg ma- 
terial. However, this is not al^^f)^ the case. 
Either organic or inorganic oxldizii^ agents 
may be employed as the oxidizliy com- 95 
rKinciiEs of the {mage^forming m3t^a*ia), Pte- 
rcrred oxidi2ing agents comprise the reduc- 
ible meial ion:; having ai least the oxiditing 
power of cupric ion and Include such 
metal ions a» Ag*, I^sT'. Pb+\ Au+S Au+«, lOO 
Pi^', Pi-*^, Cu*\ and Ca«. Other soitaMe 
oxidizing agents useful in thi9 invention as 
components of an tmagc^ormlng material 
arc permanganate (MnCj**") ion, Nf**, Sn**, 
Pb*^', various Icuco dye materials sudb as 105 
dhtcloscd in Speclfleatioo No. 1,221.6M. 
Oreanic oxidlring agents indude tetra- 
zoiiiun salts, such as t«trazoJium blue and 
redi and dlplienyl carbazolc. and genarcyl 
red 6S (methlne dye). 110 

The reducing agent component of the 
image-forming materials of this inveniion are 
inorganic compounds such as the oxalateap 
formates, and ethylencdlaminetetra'^aceiace 
complexes of metals having variable valence: 1 1^ 
and organic cpmpounds such as dihydroxy^ 
beittenes, aminophenolv. and amlnonntUncs. 
Also, polyyinylpyrroildone, hydrazina and 
Bscoibic add may be used as redndag agents 
in this invention. Suitable specific reducing 120 
compounds Include liydioquuiona at deriva- 
tive thereot O' and p-aminophenol, p- 



nietbyi-nmlnophenol sulphate; p-hvdroxy^ 
phenyl glycine; o- and p< phenyloiaminc^ 
l-phcnyl-3-pyrazolldone, aUcaH and aUcallne 125 



earth melal oxalates and formates. 

Liquid ivdox tfystemi are ptoUmd for 
xua as Imago-forming materials because of 
the ^xcelleni results obtained therewith. 
However* the image-forming materials of 130 
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iDventton mxy include cleetzical t m rffl 
such fijg described bx Bddsh BatetiC No. 
935,621, colored resizu. 

Addidooally, thft izna^e-fbniung ™»*^-ri la]s 
5 or physkil devdopeis may contain ornoifi 
ftdds or alkali meed salts Utereot^ which 
can react with iseto] ions to form complex 
metal aniooa. Funher, the developers may 
Cdntaln other gomplaxxng a^eaty and the 
10 to improYo tmag» formatioa and other 
proMTtks foimd to deniable in this art. 

Tbh mveoticifi above described is «3cemcdi- 
fied as follows: 

EXAMPLE I 
IP A polyech>1eoe terephthalato stippart is 
coated with a finelyv-divided titamnm di- 
oxida dispersed m a gelatin Under. This 
dtu$-coated support is then coated with « 
heat sensitive composition compdm^; 

^ 10% aquaoos solomioD of gelatin. 20 
mHUUters; 

40% aquecHis Aspersion of polyethylene 
having a nartide siza of 0,1 



microns and an average molecular 
^ wd^t of 30>000, 10 milliliters: 

3% aqueous solution of fcomaldehydflL 
6—10 millUltcr. 

After drying the printing plate thus pro- 
duced h exposed to an Image pattern uom 

30 an uKraviolet source fat 1—2 seconds 
duration, therein sivli^ an exposure of 400 
meter candle seconds wd proaudng a latoic 
ima£9 on the printing plate; 
The thus-exposed nrinting plate is then 

35 immecsed 0.28 seconds in an aqueous solu- 
tion of 0^ xnolar stiver nitrate^ theo im- 
EDersed 0.6 seconds in an aqueous develop, 
wg wlutlon comprlsbg metd (p-methyl- 
aminoph^yi sxaMSaie), then immersed In a 

40 sodjum thlosulphatc fiadng hath. 

^ 7^ thus-muigad prinBng plate is then 
inadKited with an infrared radiBtLoin source 
m a thermographio copying machine. The 
liimge artsas of the printing plate are heated 

45 and thereby converted from a hj^irophiiic to 
an olcophaic, hydrophobic stiitsice. Tbe 
non-ima^ areas of the printing plate remam 
hydropbilie. An oil base ink is used wiOi 
this nrlnuns piate to produce a negative copv 

50 of the orlginaL A polar solvent based ink 
ts used with this printing plate as a master 
for producing positive copies of the origanal. 

^ ^ EXAMPLE 2 
A polyethylene tensphthalate support is 
55 coated with a iSnely^lded dtaniaoT dioxide 
dlsoersed in a gdntiu^yethjieoe oomposi- 
txon of the proportions and cc»Dpo8ttiOA of 
Examr^e 1. This substrate is then processed 
according to the procedure of Example 1 to 
00 produce a planpgraphic printing nkaster suit- 
able for use with a hydrophilic or & areasy 



70 



75 
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HXAKfPLE3 

A paper support ^coated with a findy- 
dlvded fltanran dioxide dspeised in a poly- 
vmyl alcohol bmder is coated widi a hwt« 
sensitive compoaltloa comprising pc^vvlny] 
atoph<^ hardened with dfanctMohuSi as a 
hyttephHic ooAtinuous phase and a flnebw 
divided hid molecular we?ght poJystyieoe 
latex as a discontinuous oleopIOlic phase; 
The tips-prepared printing plate is exposed 
to sio image patiert) of acuvating ultravloleC 
^dlauon to produce a latent Imagp thereon* 
Thu pdntmg i^te is then stored for on^ 
wccK m an environment haviqa an ahsaoee 
of actn^ring radiation. But by this time 
the latent nnage has decayed Himfbm 
decayed pfanogiaphic prlnttog plato is 
flooded wxdi hght of a ^vdength 4800 A 
at an mtensity of 50 micro vSfts/cm- fer 
L^JSIT* tlM, dipped in a saturated 
joluiion of sUver nitrate in methane^ fol- 
low^ by dipping into a sohition eompii». 
wg 5 grnms «rf pheoldoao. 40 grams of ^tric 
acjd Tucmohydtate and 1 liter of methanoL 

This devdoped printing plate is then et^ 
posed briefly to an fcfiarcd ladlatiott sotmML 
tiicreby causing the hydrophilio suresce to 
be converted to a hydrophobte sut&ce in 
the Image areas of tbe prtetine pXateu Thfa 
prmd^ piflie is then uscd^Sh a inSar 
soiventbased inlc as a Ditndns 
pfpduo! copies which aroTw^vts cf tha 
onmi^. Thia ioiiie piinting piau It then 
WMbedjuid used <u • printos mMter with 

, E3CAMJLE4 
3 «gept ftat the printiag plate is <fye- 

ug rMlaiMSi. Tibs pnntiag phxt is then 
taogsten light smigs and oootaoed with 

composition for 1 aaetmd: * 

ppttMhiin sulfite (K^OJ 200 gnnu. 115 
BodiuiD thiMuUue C^I^jO^SS^iM 

greias. ■ ' 

glacia] acetie add. 23 miDflitMS and 

Ibcn dilute to one liter whh water. 

?^>» .*""f<*?oped Printiiig plate pcovidcs 120 
a print bannp good daaS^, Sk6I^ 

The devdoiMd pnatiog p1.t» i» ifa«o to^o^ 
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to a tlsik lAXensky fUih lamp thmVy hcai>* 
ing thB areas above the imafle areas U) con- 
vert the bydiophSic surCace to an oleophilic 
sixrfaee in the ims^e areas. This prlnUng 
5 platA containing aa o]eoph1Uc4i>i&ojpbjllc 
hioge pattern is used with an o3-based mk 
to prodiice nesaiive Copies of the oitnoal 
and is u«cd with a polar sohrai-bascd ink 
TO produce poyiiiva copies of the onginal. 

10 WHAT WE CXAIM IS:— , 

1. A planograpbic printing pfaie com- 
iitrlfitDg a pbotoCdnductor wmca becoives 
revoSbly activated ami capable of helnfi 
made heat producing In developed Ima^ 

25 ai^8 correifpoudJnj lo Che reverslbly activ- 
aied areas of the priniing plate upon ex- 
posaxe to activating radiation and a he^- 
sensiti%*e compoalifon coniprnii^ a hidi 
mel^Qg coadnuoo9 phaj»e and a low mdtms 

20 dispa»s phase Mmch forms an olcpbiHo- 
hySropbiJic hnage pattern upon selectNa 
application of h^t. 

Z ftintins pbtc as to QaJm 1 wherein 
the bcat^enshive composstion froma a noim- 

25 afly hv\ji«philic 5!an<^plijc surface of M^^^ 
plaie and comprises particles of oleophilic, 
water-r^eDeat particles dispersed within a 
oontiauous phase of t bydrophOic binder and 
toms an oleophilic image on ilje piano- 

30 graphic auiface on appUoatlon of heat. ^ 
£ Printing plate 8$ in Claim 1 or Qaim 
2 wherein said heat^scnsidve corapontion 
comprises a bydropblUc film-formhig cdloid 
as the continuous phase and a disperse phase 

35 of oleophinc. water-repellent particles which 
fomis an deoi^ilic Imase on the |Jlano- 
graphic stufuce on application of beat ^ 

4. Printing plate as in any of Oaiios 
1_3 wherein said photdoonducior is a meul- 

40 contalnina photocondnctor. 

5. Printing plate as In any of Oalms 
1—4 wherein said hcat-senshive compositioa 
comprises a hydrophilic iiHer, 

& Printing plate as In any of Oalms 

45 1— *5 ivherein said conilnuons phase com- 
prises an iztsolvble hydrophilic film-forming 
colloid and wherein said disperse phase com* 
prises n (Incly-divided high molectdar weight 
oieophiUc pc5jynier. ^ ^ , 

50 7. Priming pftitc as in Qaim 6 wherein 
said h^ molecular weight oleophilic polymer 
comprises polymer laiez partictes which fonn 
a mgile watcr-rcocpilve and greasy ink- 
ivpdlent film when deposited as a dried thin 

55 layer of said latex, said film betns rendered 
water-repellent and greasy inlc-recepti^ on 
being heated to a tesopemture between 3S*C 
and 235-C ^ ^ ^ ^ ^ 

B. Prhiting plate as in any of Claims 

60' 1—7 wher^ said photoconducior is 
ixtanlom dioxide. 

9, Printing date as ht Claim 7 which 
include^ SmagiMrormiDg mateiiHls that chemi^ 
cally react to form an irreverrible Imafie 



v^en exposed in the presence o( said photo- 65 
conductor to activating radiattoo. 

10. Printing plate as in Qaim 9 wb^^ 
the ima^e-formiog materials comprise a re- 
ducing a«em and an.oxtdiaing agent having 

a( least the oxidising power of copnc ion, 7U 

11. Priming plate as in any of Claims 
1—10 wberehi the phoioconductor and beat- 
sensitive composition are in separate jaycrst 

12. Printiog pJate as In any of Oalms 
1— H irKludlng a support therefor. _ ^ 75 

13. Prinitag plate as In any of damis 
]p*^l2 including a viable image deposited 
on said photoconducior. 

14. Priniing pJaie as i" Oaim 13 where- 

in the visible imaffe h an irreversible image 80 
capable of prefereDliaDy generating heat 
upon expoKure to heat producing radiation 
ond wherein the Itno^ corr^ponds to an 
image pairern of pieviously^pplied acilvnt- 
ing radmiloni. . " 

15. Printing plate aj in Claim 14 in- 
cluding a nydrophlUc-oleophjIic Image 
pattern on the surface of the plate. 

16. Printing pkta as in Oahn 15 where- 

In image is oleophilic. 90 

17. A pJanQgraptue prlnthig process ocm- 
prishig: (1) exposing a danoflraphlc priat- 
ina p&ie comprising a jmotoconductor and 
a neat-seiuilWe compcsition which forms an 
oleophillC'hydrophilic hnajse partem iipoa 95 
selective imagewise application of heat to 
form a latent image» (2) contacthog said 
iatent tmoga with image-forming materials 
which form an irrtveislfale image capable 

of heccming preferendally hentccC (3) gcner- 100 
ating heat in ihe image areas add thereby 
iNTOauclng a planograpbic printing master 
having an oleophilic^hydmphilic Image 
pittero. . ^ 

IS. A planotgraphle printhtg pfoeefis 105 
compiislDg (I) ex(K>sIng a planogmphfc prim- 
ing plate comprising a pnotoconductor and 
a neat-sensiiive eomposliion havta>g a hydro- 
philic suxfaoe which becomes olemphihc on 
heating to form a latent image, C!) Contact- llO 
ing said latent image with Image^nnlng 
materials which convert the hitent image to 
a visible image which is sdccilvdy b&ted 
when the twid printing plate is exposed to 
actlvaiing radiation, and (3) uniformly ex- 115 
pnidng the printing plate to activatii^ ladia* 
lion to cause selective heating in the Image 
areas which converts the hydrophSlc surface 
of die printing phte in the image areas to 
an olcophQio stifCsea. 120 

19. Process as in Claim IS wherein tbe 
anifoFm exposure of activadng radiatioo 
which causes sclecdve beating in tbe Image 
areas is inferred radiation or vbibie light* 

20, Process as in Claim 18 or Claim 19 125 
v/hemin raid photoconduetor comprises 
thanlum dioxide. 

2h Process as in any of Claims 17—20 
wherein said haat-sensiiive compositton com- 



^ 2004* 07/08 14:42 FAX 03 5288 5833 58" HJt^hy ^ aS'" i5i3 

Fax imis par : 0145&M333 BREUATCWIE/BREWALEX 



^ OBLON-VI 



aoi 1/011 



1^.456 



10 



IS 



prices ^d^n find lu^ "^"niler wogttt 

22. Process «s in ujr ctf Cbumi 17^21 
wherdn the printiog plate oontainlfig olco- 
phillc-hydrophilic IntagD portions is **^h^ 
and used u a printing master. 

23. Printmg process as in any of riajma 
17—22 whmin said image-fcmtting materials 
arc in combination wiih the pbotoconductor 
and Upon . expoiure to actl^atting radiatioa 
fonn a vcubic reaction product. 

24. A process as in Qaitn 23 v^berein 
additional iniase<forniiD0 materials 
added suhseqpent la the exposure step to 
produce a yislble image In the exposed 
portiofl^. 

25. PI»30graphjc priflting plates com- 
pti^in^ a photpconductor and a oeat-seiishfve 



conmcddcm sidxmstlally as heie^^ 

26. A planographic ptinting procefis ctn* 
^lo^ a priotiQg plate as in any of Oaima 

27. Fk-inted matte Whenever ptodoc^ 
with a printing plate as in any of m«?fn« 
1—1$. 

25. Developed prindns plates coniprffl« 
ing a photoconduetor and a heat-s^tivw 
coniposidon substancially as hmindescribed. 

MICHAEL BURl^JSTOE & CX>MPANY, 
Chartered Patent ASPits* 
3fi, We9tvin$ter Palace Qacdms, 
Artillery Rcrw. 
London, S.W-L 
Agents for the Applicants* 
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